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CONFIDENTIAL

The obje'-t )f' thi5 -hj,3e the Trbivarasi ?rogra-a is to est-inte the
a ~ntity of V-avant thqt can be -ickad mc' ov t?.* Iofhlng of ti-oon-A trwyverain-:

co:;tFiiinateci vroom.

(C) Re~ult~e

'Creep and crawl" trialt, simulatir, a~ rtr ARht-line trwverml of aon

terrain urder fire wars . .nducted t Arty Chanicw1 Certar, !ar 'qrind, n test
sites %he~re the toderately done@ xerstat: n (8- to 4%* coverage) was -Alntni-,-J
at a heipht of 3 t- ) in, T1.e 4uantity ) nimulnnt nicked ur, oil the !,.S. Ar-y3
fatiquo rir, ~ test .4b 'ects crswii, norias the Ares within an '.our ite r
t'ie d'spersi~n ,f simulient averag.d a-:roximately 1% of the contamirstion denseity
p~r unit )*nicth or tht trovorsal peth ( La, P1 .~ 0. 11 L; where ?I iA the nlck-un
of similant, g; C 1 s A . e ccnLa.'9ostL~n density, g/aq ms; mnd ".Is tho distpnc-
traver-sed, vv) . 1~i a rolationshi' aiasred to be indscendent of the ne'tcl nizo
-f' the nio nerved sulihnt, althnup?. ovioance &XIsts to show th-t zxirtile swi.v
jnas hf-e rome effpct -n the trsnamformhll~tv off sfwulant and agent.

A cur-riscc -f 1.ie frqnsferatilitv of agent to thrt oi akisulent Indicased
tha~t t! e r.etive trensfes-bility )f ap~ec decrease: with inci'nasing conttmins-
tion. Vtii relmtiortshir may ',-a exrr.ss-d amR exD-().)L, C), ai~wro P is ti-e
rntio, of '--n* t,, !!imui&'t n!cten ur on the cl-ith-c,rvd rollet. The consthnt
o f t!.i, eyizti -n Im ar &r~rnrox!Lation based on liit d data Prod roiulres aiib-
atintini n by fur-her terting.

From tt,5 farecoln,, 1'. wcs assured tiTA., i f V-R-ipt were ised iretoad ol
alm!lsnt in t' "-oreen , i crool" lcrI , !, the 'ivarage unntity of iwqnt that
Yould t.-ve !-oe-i oic~od up) c-a21. he rarresoinnd by the eILF-tion
F - CL. awn -()i.)o C).

The -,ent Ityv of "Pent iceod ur on t!.e ci th-covered roll~r traversir.7
con'-sminutedi tras -o day a.ft-r the dies-qri.cn of V-mgont avetspad nrxiffl!11

4of w-At rc~ea up si-en tile Irawemsit ws orfec-d within one h-our aftear ti-c
-lt-.cers1on, IhK a reflects th& ac-_trently rse -d tiorlire In agerzt avaflmble fr

ick-uo, s etict %hich wee zor-obormted Ir. rWL Tochnical Taenorsn~um 33-10,(3ated
v ~ebruary 1 : covtring Phase . 'raeene of the (VI. Trayirnal Pro-rsm.

N(7,*e~ -. he results ti-eeented e sreiflc 'or a -Rrtic'ilar field activ'ty Sod
for sentioly t r . aeri o irdt -nn. Additional tastlng: ! - rfN-irod
to 'niaiiooinrest%,Ive to 7.-htr fleld mcftivi tiea nr-'-irmo; %r, I'
other ty-es of te3rrain.)
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CONFjDEN7I-_AL
INTSRIM RVPOW.

CWL TRAVULUL PFR)GflAJ

I. (C) 2PBJE0T.

The object of this ohese of the, Traverial lProrst As t,. esti-wta the
quantity 3of V-agent tthot cai, be oioked up oot the cltdoins of troc'nn traversin~g
contaminatid areas.

1I. (U) AUTHO'Irry.

This study was authoriz:ed In the Chemtcal Warfare '.bo:r~tturieA Tr'%versal
Program, dated 25 Marc!! 14S7.

III. (C) I iROD'TT'RY REMARLS.

To study anid asness the traversal and occupational hazards )f di-inersed
V7-agent, the MU Traversal 1vogrem was ls-n1seeted by direction of thoe PD.ty

Conmmander for Seienltl~ic Activities, U.S. Army Che'icol Warfaro Lzborit-r~aq.
This orogra-n in divided inl.,' three reasted phases: Phase 4 - Pers~stence end
Decontminati._)n - datarm1n 4ng the persistence of V-agent itod factors gwvtorn.n4-
this persiatence; 1rnaae R -- Pick-Up" - doteraining the 1usr.Lity of sirent
transferred to o-rsonnal traversing or occunylni- ntn~n t reus; nnd Phase

C - Casualty Productionj - etimating the *'f-rtivenees -if -nici-up' In nr"Oucirnr
casua~lties. 7T'-se phaeea are detailed tn a CT dcumont, vub~o-rtt 7he Casualty
P roducinr Ca-ebility of V-spent when Disp-rood 4a Terrtin Con~taminant (C), deted
25 March 1157.

ThIs renort ir cancerned rortinrily wit!, tia rei-ilts of tle areel traversal
trials uni, r ti as 4 of tke Traversal Progrnrt. These tr!mltk Vare
designed zo r vide inform-t' -)r. relative t,. the *ransarability ' f V-ajint to
.he nlforms -3f toricrawl ia- ncroi ,--)'Aranaed *erraln (11a, simulating the'
traversal :3f n-.en arcan undtr fire -t '-~t.Wn tati .rm-lynjr the dirsit,
measurement )f 11-agegnt pick- - on tis cl thing~ of te-qt sublitets were, c - rder-ed
boeaupe of the'- Ltard to 7rtli~atln. personrel. The"refeore, the "b 4ectlres of
this phase% of ti e rr-grat !hal to Se mat-tafieo by extimitini t?.e ;ICr-up '
V-agent. from the rexults of Field Test 4N. 1 Q and Tleat Plan N,. 2q wflc 10 re
prepared and executo-d by Teit DivI1i1n. Field Te-t No. 1)24 Fr'-vta~1 for t'.9
conduct .-r a series of 'creep and crawl' triaes t !P0.r:!Ina the ~ur :-f
simulant oicked un on the uniforms off test sub4ec'ts -rawlirw ticroozs tsrrain -ir
which simuirnt" mob dlsa.At -d In 5Dclf164 rt......4 d.....
and a.rticle sizes. Test F;.ar No. 29~ orovided for & series nf trialp to
ebtablish (1) the relative transfmrebility or -iimulsn'~ from the gr'unn t. bth
man and a cloth-covered r-)lL-r, and (2) t~lo rclative trariferablhty of Agint
end simulant from the ground to the r.olar. Ta~e rqsulting Yian-tL -rollar And
agent-to,-si~silant data providted the baels for atimating the iuarntities of agent
that would have been o16.&d up by test subjects Lad V--ag ent instead 01 ximuleot
bean used in the "creep an erswl' -" 1

CONFIDENTIAL
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CONk'.ID NTIAL
The pick-up due to other activitles In tt" F:. Is yet to ,e budied.

Hncvver, as a result of a serle. if4 f~eci tri'.ls coniuctsid at Army Chomri.-ai
Center in Masrch 144 a connlderftble ustty *f sich data is av.nilable.
ThsIfr-to rri-ri in OU.R 5no, s.4bject: Liquicd Agent Picked Up by
Troon Treversine: Areas C~nt&*Irimad uwtt CU Agents, detod 7 December 1)55.
It is plaited to study t!'e exten't to vW6c. *; I a rge bod-, .-if Infr4 stion to
anplicable t t .e present irrob'en.

All l-ta rel'itlve t3 *nick-up" anciumulated since the inciertion of tHe
-raaq,f~ t,., r-)ra~ In .'.aly 11'/' are ine.rmrted In t.' Is reo"jrt. T, -se
resultc% an t~a inrerenc~s drown ti;a,utf- -m re reger-J.d as n t ria In character,
a nd ea ac? MTA reI x!11ad t..- t .. ,-rarv ,r I, It !ad Tio-o W~y. 7 tv Immy he ou' -

PedeJ when~ ad 2.tIc-n!.'. -AA !:r- reC41 end ftI -. 1 IAI Wvl'1 .

IV. (C) W1Y'MI'fr1!.

al 'rreor o-I raw.*'... -r.,P. *% ma too, dlro*.'vo

f,,r Flt Ta.-t ', ).4, were c -te. u '--- PJ F' ' 1. Arc,' - -a ' Co-iter, a

91i soloc~nd 'ir tie. -r.t-rstY - aegoetA' )r a- r- c-vor~l ah ', *) t,' #4
t-d torrx'n surface. - i la it - oots !1v~do4 int., tam' .'ri-'. %cI v'ltr k I
I n.rg. To llno-re esiiar terrain crx.1ti, ns fr so'! tr.eI * a .7rose .n f'ace

str !,s van miotAined at !n :- no .- trm. ".v - a' i -ea. str.o isere
S.tAuIna!ed w. a'u". ~ y ~a. i-1 * FA IV .~. " 111 d! *gale'-A

ted iniformly -hy maa'p '4 a -*'A-ics' lov~r. , *1' r,!-n-'. a a .*
I, ap,,vrd.1 )was on fyv tr t'. a *r~~ mee' gai t a 's . .e r

oul tij at di sz'roer (fi,'ure o a -mid I x amIwea on-2 ye, I' I a r* r et1.r :a I. *.e
uniformity f 1! -' -*temlnagi'n orv! I "a-r - * v s' o ]ic 1it9.. bA sorae I.'ermu~fed
frim 5.amplig 7'ens artd 3u~ -,per ae*trae e~a 'Y a' as- tot, s'r: .As

Ikas ..rsct:Cablo ', t. ) lii , ato, *- 0e0e-t'.4.m-'- e* m

strip was tra~.roed -y to,, teat a blectoa. eact frs'. Int as ~'i-e cate aj..W! n

undar fire Rl-.,: sin mojI .......... nia a ~ 'a 7-' i P revere

c n.s'ste-! jf ".S. Ar'iy P..'-ru. .,A f r-P a~ vo rt n Ir-ere lk- ne- a eoved
..ndera irtp; t!.e t44t s- 2 acto a's a re .""g. 'voe a.'i'st !e--, ad

caro a~muletcwj (ioxxer. riI'.es. As a-! s-a t a '--- i. ttracayers. owsea oe

ell cloth~ing wms rv--aed, knj trx-ac - i.e~'a' ea, 1c'-e -a-. a-1
9xin aere xwabL.'i wa~t1 ql-Y-t. T ' -. n- -". at-55'a air. f r. riod '

analysis at tI*e c' 9 if t~e trial. 1-019 f c I -_t i w 9 cre at )jt .. ,r"-i ! e.d
atcti )-.' :-rio7- t'- be!9 . Ar'alyzedi f'.- 'u , in-t'i'we -. a~l- 0 ".!&-ed u! ie
varOI ua rs

"in tIs last. ti as* tI-cvered r-o'!ur (figjire 4, &a.-.idA C), -as
aubat'tuted f~r t .a second test subect traversing 3 cf t'e o test st.-Irs.
(cf, Mr t,1).

CONFIDENTIAL
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2. LespltsL

Du'ing the neriod of July 11)57 through May 1'18, a total of
cloven 'crieot aitd crawl" trials ware 7--PActed. In these trials siviant was
disseainatd3 In densitlea rat~ging rrou U.3 to 13.6 ~jsq a with particle aso
distributIons hmving m-%s median diamieters of about X0 to 3,101) microns. The
dAt. dorived fro.-q thi.s tri~1e, re asent.1nR a total If 103 Individual traversals,
jarv -re-tanrted in I~le thr-vugh 11, acpandix i. Photograoh3 of the reuoenta-
tive dtstrl~bti. n of ctimulrnt con cothiiW tre included as riguros 5 thr-ugh 7,
a:-And'.x C.

Nur 4 liy cr simulpnot pie.'ed ur on the uniforms of tept vubtlects
was r,. t,~ t diructly rrnortlonal to tte descu~ty nf t~e di1".mited ageat.

'naw.r#s ;"'- weee n' to 1% of' tim contazinnrtion density -Ar u-1t len~'th
*t..,oal Jat &a n-rii"tuentely phroood, a. to 0.0'1 times the

*u :. '-*0 "~ %. lt -. _'Iitane !Y-avej ivl 'via, fur the 531-meter traversal
1 tU ape 'Cram, ond crasl* traa * f1! avea.. nick-up was numeric;.Ily e~uAl

!.. IA:r *t--v -n lorey). Th'i reia-t~onship, whick. np-ered to
is.- fly eel' -vor !1 ortira rr-.,'e of derelties earC-yod, at -.*nrad to be

ist-o I..! f * a :v-! '-io p1ie 1* V,^ din!'.rsed sitert.

in~ renr,rn tre gtma'rn. ~n t'>e *.:fnrnp was located, tn doeending
i -4 9 1-v, lleor abdi-men, elbo-us, knees, forearms,

.r- r m ev * t' r ,u~, est. PnI r -er mr'iq. '- s distribution of s~mi-
* t : 7el fin rtiur., I and 2, a'-er.l1x Pa, and Is stimAriodiak

tl.* a' le tive. Osra1 tr.% I ,Irk-r: a-,I lifr'st n' -n q1mU'ent on I~ni-
varp *--. at Ir1tII4e t, t!17e-rex In, "me mr-er 1 - -c i rd'vlduqa1s craled;
I, *'~ ,- .* I.. a..rQ...1 . ~'r~l'"' $-r-c'eriptic-t (Is, heirh t and el)

CONFIDEN I EAL
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odd-nu.

DISTRIBUTION OF SIMULANT ON COSTAINAT& UNIFORMS 'niform
sizes.
_ult I e

AT-erage Percentage microns
Location of Total Pick-Up (fi un

simulan

Jacket pane us

Chest, left 3.0 as in t

Chest, right 1.14 thu cio

Upper Abdomen, lft 6.5 ties of

Upper Abdomen, right 3.8 determi

Uoner Arm, left 1.3 selecti

Uope" Arm, right o,.z data wL

gibo, left 7.6 represe

Elbow, right 5.1
Forearm, left 6.0
Forearm, right 4.4

Trousers the reli
Loer Abd.en, left 8.1 test Sul

Lower Abdomen, right 6.4 E npenll:

Thigh, left 5.7 zrawl-

Thigh, right 4.5
Knee, ldft b.1

'inee, right 4.7 tes' sill.

Lower Leg, left 3.4 lengtV
Lower Leg, rig t 2.b the ren-

cf par
Cloves

Left P-0
.. . _ght 9'9 of Simu"

picked i
In thre rf Uns ele-en trials, the Lick-uu deviated significantly conotanl

frnax chhraoterimtic results. In trils 5 mind 7 roughly hbIf tb' antici*ptd Supplant
quaatity of imaulant was picked uo. T'hic reduced picN-up was attributed to the Field.

frozen terrain during trial 5, and to the dead and very dry vegetation covering
the area durring trial 7. In trial 11 the use of a different dye in Drapr|ng
the aimulant wac assumed resooneible for the olck-uc which was a!oarently twice more tra

the anticipated quantity, relatio,
crawl' r

B. IMs n-V-loller" Trial,_ tehni-j
durinz I

1. Procedure,

In accordance with Teat Plan No. 29, a amended, the teat site on
Graces 4uarters was divided into 20 adjacent test striot, 2 aeltera by 25 mtors,
which were numbered cnsecutivaly. To eliminate grass height as a variable in
these trials, the grae was mwed to 3 in. on days of test. On the ten

1, above

CONFIDENTIAL
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odd-nunbered strics simulant dibutyl rhthAlate dyed red) wa dismreinated
,-niformly in a soecified range of dorF!ties in both large and small nsrticle
sizes. T arg droolet sizes (about 3,1) microns) were generated by the

microns), by the same device cquloned with air-overnted soray nozzles
(figu.-e 3, appendix C). As Porn as pra*ticable after the dissemination of
simulmnt (ii, xibut 15 min, the. tirsm to collect the contents of sampling
pans used to thec, the unlf'omity u:" dispersion), each test strip wVs traversed
as in te "creen and crawl" triple described in par A, 1, above, howewer, with
the cloth-rovered roll r substituting for the second test ribJect. The quanti-
ties of simu!ant ,-icked un on both clothing and cloth of the roller were
determir.ed. (Not": One tort subject was enDoyed thrughout tie.- trials. Fie
selectin for t 4- tria'r was based on a cursory review of "cree und crawl*
data whicl. indicated tat his manner of crawling restlted in -i.k-uc most
reoresentatire of the average of all test subjects.)

1-e results of these len trina! .urducted In June 1958 to establish
the re:stive transferability *'f si-uifrnt from terrman to te unifirm -,f a crawling
test subject and to the clnth-c&vered rol1._r are nresnnted in table. 12 and ]3,
"penilx A. T1 so tables also in(,Kude sunrlc-entary .rlta drived from "creeL and
or.ul trin' (see footnote o o).

The average iuant!.- of simulant -'eked up on the uniform cf tFt
test ub'eet wan sm-what in excess of 1% of the c-nta.Aination snsity ner unit
le:gtl of t~e traversal oat., This rick-ur mas n-t mipn.iflcantly different fr.!m

Sre -o.;.. .. . • . cree End crewlP trita.s conducted rn '" reld
efr rer A, 2, A -nwei

A r'ood correlAtio n vaa nht.A maei hetwsan t.1* o i ,,onl
of .imulant -icked u: by m-a and the clet?-rovered rollor; ie, rztio or simulant
pico.ed un hy the roller to that ckC)e6d tin by .on aneared to be essentially
constant and indenendent of nrtic'e size. The same relationshil was found in the
suppl"ntarv tril1 enn | in vonian-t- u'th "creep -nd cr'.1" test. on "
Field.

Figure 3, appendix 1, indtcatca that s-mller oarticles are somewhat
more transferable from the terrain to clnth than are the larger particles. This
relationshir betwer. particle sixe and r.!ck-up wee no* detectable from "creep bnd
crawl" drta becaus. of the o,-:rshadowing effects of minor differences in crasling
tachnites of ind.vidus! test j!hbJectg, and differ"-mat in terrain character'stices

C. "Agent-Vr-Simuu ant" Trials,

1. Proceol-e,

As prescribed in Test Plan No. 29, the trials described in par B,
1, above, were rerun on the aven-numhAred tst strio_.s with VX eubstituted for

CONF!DENTIAL
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CONFIDENT IAL
simulant and with the traversal of the strips by test subjects elimnated. As poteritiO
soon as practicable after the dispersion of :"xic agent, the roller, zovered over con
with two layors of cotton sateen cloth, was rolled alonr the left side of the in this

strip. In a like manner; th right side fte -trip --n travesrsed by the
roller on the following day. In both zases, as soon as the traversal was In

efWected, each 18yer of cloth was removed from the roller and analyzed for up and I

agent picked-up. The prooedure of anbl¥y£si uad was the DB3 method, pick u,
test sub

2. Results. OcreeO a

The results of 10 trials c'nducted in July and August 1)58 to Per
determine the quantity of V-agent picked up from contaninated tarrnin by the for the
cloth-covered roller are included as table 14, atoendix A. ted area

the tots.

When the quantity of agent picked up on thq roller traversing traeersA
the taqt strip within an hour after cor.tamanation was comnared with the quantity the quan
of simulant picked u, under similar cnnditions in trials described in rer B, ly-dense
anove, it was fourd that the relative transferability of agent decreased with hour aft

increesing contamination. This relationshir is irnhically depicted in figure 4, conta-'.i
anpendix B, where the ratio of agent to simulant nick-up is plotted awinst Ws mod
contamination density on semi-lorarithmic paper to produce a straight line whose

eqition is R = exr -(0.06 C); where R is t.e ratio of agent to simulant nick-up; The
and C, the coathaination density in §/s a Tais line s based on limited jata, and 1 and 2,
the* equation, therefcre, rejuires vuot ntetion by fu taer testing. 1 thr~ug]

As was the case with simulant, agent diss.eminated in smaller sections
particles was picked up somewhat more efficiently by the roller on the first p, . f (I

traversal than was agent disseminated in the larger drop ets. Wtr---- the uniform;

picx-up of simulant was found to he dircctly proportional to the contiminatlon density
density (within test limits), the rick-un of agent leveled off or became less example,

efficient with increasing ground contamination, is trance.

The pone,ation of agent from the ton layer of cloth to the under will be ,
!Pyer wae not sagntficant during the first traversal, amounting to an average of x 2.0 x

about 2%. Foaevor, on ths second traversals of trials 6 through 1) performed on and (G)

met terrain, the increased at-centage cf agent or, the undercloth irdlicted the fljiiras A
aid to penetration provided by mo.st"urc. preestab]

vulnerab:

The quantity of agent nicked up on the roller traversing the traversa:
contaminated area c-e day after the dispersion of V-agent was found to averave
approximately 4% of that nicked up on a roller traversing the a-a within an hour
after contamination is affected. This indicates the rapid decline in agent
available for transfer to troons traversing the area.

V. (C) DISCrsSION.

The over-all obiective of the Traversal Progra- is the estimation of tha
casualty producing cApabilities of V-agent dispersed as a groand contaminant. The
porformance of the trials covered in this report orovided afent nick-up data wh-ch,
when coupled with information relative to the oercutaneous toxicity of the apent
and its penetration through treated end untreated fabrics, -erait 5n cti=tion of
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I TABL5

-C I') C RAWL TRIA L NO. 5

10 Fekbruary 1955

Tent- Sub.$t *--*--- U -*
Hei~ht (in.) .9 72 67 75 67 69 7? 70
Weiht (1b.) 3 55 200 1?519 135 2no10 8
t'nifrerm No. 8 77 7 57 78 63 a? .86

ntsaajatli:Pn lyS. . 6.2:9 6.29 6.51 6.59 7.09- 7.09;
Paittle bize (ji, M'ID) U450 lSOD mLOO . 10D 110 100 1300 M.C
Trmverha T ims :irnn,.. sec.) 342 is.2 3418 3-30 5-10 54J0 4-.18 U-3t

Location CC Pick-UP Sbaulant Ficksd upj o~)-n Various :-3cttons of L'nIfnr-'i

Cnext lit 85 39 4a 5 9. 94

Ui Azm, left a hs . 6 1 32 10 35
Upe1r, ic 5 55 13 Ii 9 6

liabi., I~xt 2f 3D5 %O 11 302 3m 92
Ub1r-w, rijit 26 27 491457 79 Si97.rDaBjMt lef 452 55 77 .51"Q 61 70
Y-ian rL~ht 55 . F6 951",$ Ai i9 309

Lower JAbdoni loft .. t(0 1 110 1 98 3RO 276 185
Lcuer Abdomen, riorht 83 20 3 10. J.3 79 5083
Thigh# left ho1 89 5? 21 309 .10 U26
Thicis riot 4? 117 53 112 3' U17 51 X10
Iwo, left 1d 51 67 #1 Ln P04Ti 87

Xnesriht27 M6 O 67 118 203 66 69
Lor Lg, left U 25 45 86 22 5h 55A
1.vr Lvg ri"I 1 27 4a5 95 212 31 ?3 29

La 413 123 131( 62 6L60
R1S67 59 106 92 1!5 59 37.

i fle 6 3 7 5 3D. 3 6

Cuff, left 2 11
Cuff, ri~ght 10 1. a

SkIn 0.4~ 0.2 03O'k

719TA8LOD1682 3523 3202 2700 U.75 35

Pick-UP ?actor** O2Sjh 0.=1 0.503 0. a1h 0.364s 0.814 0.331o.S

N40~ii Trial pefoamed on froeo terrain at ground t*P . rature C' Y.

*Totu quantity of ximulant picked up on jacket, tr~umae, and ginvss.
h'*Piclr-vp feotor equals p.-.-%1t of the ground n6'ntaraiition picksd up -m tite uniform per motter of traversal.
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MICRO-CARD

CONTROL ONLY

N(TICE: WHEN GUOVERNMENT Oft OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
- RE M D FOR ANY 1PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY AIELAT £

GOVERNMENT PROCUREMENT OPERATIOF, THE U. S. GOVERNMENT THEREBY ;NCURSNO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHEfD, OR IN ANY WAY SUPPLIED THE
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.
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CONF IDE NTJAL

APP IDIA A

Taold 1_..3

Comoarative Pick Ur on Roller anJ ian

A: rox

Test Contl~inmtion particle ick-_ -J
Doibi&. dt ci _tie Rn ler _____ 11 Ib

11 Jun 58 A 13.5 Large 3.61 3.3 X 1 ?8
1? Jun ;8 A 6.95 Large 2. 66 2.31 1. '5
19 Jun 5p A 9.42 Large 3.85 2.84 1.36
19 Jun 58 A 2. Large ).94 1 3.77 1,.Z2
13 Jun 58 A .3.7. Large 0.44 a ).39 1,25
P I? Jun 58 A 1.44 Small ).94 :n 2.)4
1q Jiun 58 A 3.11 Small 1. 3 i *.99 ).21
IP Zun 58 A 5.21 S.mo11 1.1 4 1 ,' ,
1' Jun 58 A 7.73 S1al! 3.3 2.60 1.1.6
19 Jun 58 A 1I).4 Sall .. 1- 3.41 1.17
14 Apr 58 9 2.13 1130 . 3 1.47 1.29
14 Apr 58 A 2.143 1J .. )7 33,'7 1.35
11 Apr 58 = 2.8 1? !.43 1.46 1.01
17 Apr 59 D 12.1 2500 6.48' 5.16 1.28
17 Air 56 1 9.85 2500 5.)9 3.43 1.4o
17 Apr 58 R 8.-0 25)0 3.2 3.36 1.14
15 May58 H 1.45 3,0 1.09 ".,5 1.28
15 May 58 G 3.81 31)0 3. ) 1 .57 1..')

" .5 £ 1.62 31)0 1.45 1.01 1."4
28 MAy 58 G 0.9) O 1 1.21. 0,77 1.61
28 Way 58 H 2.53 (>X 3.o8s 2.R2 1.)9

a 8 i A J.I &CO ,.32) ).u3 2. 9__7

Remarks:

1. Trials ci,,i:,wtd n 19 Jun 52 were run !n a-:crdsnce .;Ii TU at 71.,r, Ni. 24.
The otter Jata aresented were obtain*j ii. conjunctlon with "cree.r and crawl"
trials.

2. Physical 6haracteristics of >eat subjects a pa,:r Ir prece3ding tsblea.
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Table 1

Co2rat~vl, Transferablllt of A e-it and Slaulant

i i r Roller Pick-UD '

FirelIrmVer - Second Trversl I
Trial Contanination Particle 0-- T ie ToF de'

.donit' @ze cloth cl2_ot ' saentat Clo cloth
aim 8m11., ag 1

1 8.5 Sall 2,440 23 0.68 27 1
2 13.9 Small 2,390 43 0.41 so 23 6.q Sma 1 2,110 40 0.89 17 2

4 3.6 Small 1,270 52 0.85 1' I
2.2 S--al 250 25 'j.29 1

6 10.3 LArge 2,003 053 /6 54
7 12,Q Labc 1 - 23 0.25 9

K, 1 60 59
8 8.2 Large 1,250 2 0.40 i 47 23
q Lare 1,1) 1 15 9.85 18 11

r0 1, Larpe I'l 16 1:,4 "7 5

*In establial'ng tie reti- of ngent to a9i3uint pick--uir, correstrndlnv values of
imilmou t plck-ul" were obtained from curves in figure 3, anr-endix B, which wre fitted

to data obtained on I- June 115? am preeented in table 13, thim aovendix.
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A'P2.DII 8

GRAPHS ANT CHARTS
Pa ge

?igLre 1 Distribution of Simulant )n rrf.:itrua of 'eat Sui c t .... 28Q

Figure 2 Distribution of Sixulqnt '-,n 1lniforas of Temy. Su1tjecte . .... 2
Figure 3 Pick-U1p of S1muThnt on Cloth-Coverod Roller .. ...........
Fig~ure h Trinaferabiility 'et Agent Firx Sixulait . .. ........

CONFIDENTIAL
27



CONFfIDENTIAL

01-

.. j .- . ..

... .. . . .

...~z ... .. ...
~2j 114

I jvl~J I o JW2 i 1 dn I'3"l Ic~ upU3-,ls
- --~~--+-+.--

i--



I TXuri~rj.Ir~W~ T~N
I ~.~~irIuu1IIALI II

II ~I
; ,JI I

_______ j I I;'

I -.

I - 1-
I ---..------ i-- ~ -~ _________

__ I 'I

--- -~ -4
~. '~-~ ____ ____ ____ II..if~._-~_ _

Li ~
D N:KK77: I-

--- I - -

1~~if___ _____ _____ ~ ~
__I __ __ __ r~x1

I ____ ------- *:~-l
__ ft i--s '7249

4- t~1IL
I '- I -~

_____ I

(t~L1SAILZ~ jo Zo'4~ ,~oa dn poo;d £4TBUOP uo;~ uu~aoo jo ~u~o.ze~)
.zo'~pu~ dfr-~yo!~



J ~
-~

- -1--~.- t

r I

H-

I I [I I~~: I 'I
* ______ -- ____ * * -4--------~----.--- 4- ..~-.45-----~-.-. ii

1.. IJI~L
______ ______ I ______

I I I--- e
- I -

1 -~ 1..
______ ________ I --------- ~I. ~ I I

71>~K7
I: .j , ___-~

_________ jiilii
* - t F--- I - $

I I * I
* ___~~1 __ ___ IJ

J I* I ~ I.-* I
* *1 1--

<I __ I __

I I
N 'I

I*7 V7~ -~

-~ -~

- - I
______-~ ______ ~ .1
____ _____ ILJtNT'AL ___[_____

x



Al vltf~K 41~
tr'ti-iV+ ~ i 4

. .. . . . . . -. - .

J~- 44t'' i4

4 4-
.7-7 :

p ~ i~~4

4v +dt1~

I 4 'o.~* -

~ 4~~.31



Page
Figure 1 Soinnlw Tiv app.mratj . ........... .... 33
Fi#a-re 2 tulti,'t Dia.rro .. .. .. .. ... .. ..... ..
Figu o Noazles ror uiltlJat Dlaporwor .............. 35
Figure . Clo*t-Covored Roller ................... .
Figure 5 Contamnuted 7hiftrar (Light) . T
Figure t :vntsairw3W UrAform (Medium) .............. 38
Frei-o 7 Gotamlnatod Uniform (Heavy) ........... ..



View shows sled-t-unted ins'tin a: -ratus e*nloyed In dis:7ring
vimw atIn fine droolets.
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Air I

3 mi- droplets. Sotton vIew arLOu, 11ozzles for disemiAtinj sbatteara ro!-letgavertging less than 0.5 am iii dia'noter.
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In this vieu V--e cottont sateen cover is lifted to P~o the 1/2-in. thick
foim rubbear Ad covering the steel drum of therolr
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